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Over recent years several theoretical and empirical research (from 
developed countries) have studied the innovation as a complex process 
involving participation, interaction and interrelationship of actors 
(organizations, individuals, businesses) and institutions (government, 
education, research centres) as elements of a collective system that 
contribute and influence the innovation process. In addition, such 
research shows how that innovation has impacted positively on economic 
growth of nations. In order to understand the functioning of the National 
Systems of Innovation in emerging countries (Mexico, Brazil and Chile), 
we perform a critical analysis of the approach, examining their 
application limitations and recognizing the characteristics and interests of 
Latin American countries. Furthermore, we analyse the impact of 
innovation on economic growth in these countries. The aim of this paper 
is to analyse whether the differences in economic growth among Mexico, 
Chile and Brazil, are explained by gaps in levels of innovation. 
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1. INTRODUCTION  
The links between economic growth and innovation have been studied 
for a long time. Innovation represents a stimulus for business, because it assures 
monopoly income once their products enter the market, thus it seems natural that 
companies are involved in permanent innovation processes. However, certain 
conditions are necessary for countries to generate innovation. Some of the 
conditions are: the respect of intellectual property rights, the existence of 
entrepreneurs, Research and Development public policies, well-established 
national innovation systems as well as other variables. 
Latin America has economic characteristics that distinguish from other 
regions of the world, its high level of unequal and that their markets are 
dominated by monopolies and oligopolies. In such context, it is interesting to 
analyse what happens to the relationship of economic growth and innovation in 
Latin America, and specifically compare three countries with different 
characteristics in the region: Mexico, Brazil and Chile. 
The aim of this paper is to analyse whether the differences in economic 
growth among Mexico, Chile and Brazil, are explained by gaps in levels of 
innovation. Economic growth is not only explained by innovation, there are other 
factors that determine it, but we want to address whether differences in economic 
growth correspond to the innovation gap among the selected countries. 
 
2. INNOVATION AND NATIONAL INNOVATION 
SYSTEMS 
In recent decades, innovations have been considered an engine of 
economic growth, this approach stems from the contributions of Joseph 
Schumpeter, who in 1942 opens a line of research, to provide input for the 
construction of a theory of economic development based on processes of 
innovation and technological developments (Montoya, 2004); basically identifies 
the presence of innovations in economic cycles, which are the cause of 
development, and therefore considers innovation as a pillar of capitalism. 
The above idea created a new conceptualization of economic theories, 
besides representing a major break in the existing theories, since the current 
neoclassical theory could not explain the presence of technical innovations in 
economics cycles and growth dynamics economic (Dossi, Friedman and Nelson, 
(1988)). 
This context displayed the need for a new approach to economic theory, 
able to incorporate and explain the technological and institutional change in the 
mainstream economic analysis (Dossi, Friedman and Nelson, (1988)). The theory 
of evolutionary technological change emerged. This new paradigm, sees 
innovation as a complex, dynamic and evolving process that cause changes in the 
economy (Hanusch and Pyka, (2005), Hanusch and Pyka (2007); Dutrenit, 
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(1994)), also reflects the importance of an institutional framework to support the 
process of innovation, since it involves the participation and interaction between 
enterprises, financial sector and institutions. 
Evolutionists believe that the generation of knowledge, come mainly 
from the tacit and explicit knowledge, the first is rooted in intuition, is personal 
and difficult to communicate; the second comes from education and can be 
transmitted through the formal language. Added to this, Dossi, Freeman and 
Nelson (1988) believe that innovation also comes from paths developed by the 
company, which will define a specific set of skills and experiences that determine 
the behaviour and activities of research and development to follow (Dutrenit, 
(2009); Acosta and Coronado, (2006)). 
But what is innovation?. Schumpeter (1984: 120) introduces creative 
destruction, which is a break with the past; replacing the old for the new; 
differently use the existing resources and means of production to make new 
combinations conceived for the introduction of a new good, a new method of 
production, opening a new market, the conquest of a new source of supply or the 
creation of a new organization. It defines what we know today as innovation. 
According to the Oslo Manual (2014: 45) innovation is "the introduction 
of a new or significantly improved product (good or service), or process, new 
marketing method, or a new organizational method in business practices, 
workplace organization or external relations”. For purposes of this investigation, 
innovation is understood as the introduction and adoption of a new or improved 
product, service, processes, business model or organizational structure. 
In the beginning, innovation was understood as a linear process 
consisting of: the first stage (invention), specialized researchers engaged in 
studying the existing theoretical knowledge that will serve them as a platform for 
the creation of new knowledge; subsequently, at the stage of innovation, the 
technical application of this knowledge, that is, is implemented to a good or 
service to enter the market and subsequently spread it or sell it to the interested. 
However, this way of studying innovation began to be criticized from in the 70´s, 
because the innovation process is more complex; technological innovations not 
arising from research or basic stage; may arise at various stages and even 
consumers (Mulder, 2007). This highlights the need to study innovation processes 
under a systemic view that gives importance to companies, laboratories, research 
centres, public sector, institutional and organizational context for creating new 
combinations. 
According to Freeman (1993), the vision of the National Innovation 
Systems (NIS) has its origin in 1841 when Friedrich List wrote that the German´s 
leadership over Britain was due to a range of policies that protect certain sectors 
and drove the application of new technologies to promote industrialization and 
economic development. Today, this vision has been studied by Lundvall (1992), 
who defines NIS as elements and relationships between agents and institutions 
INNOVATION 296 
 
that interact in the production, dissemination and use of new and useful 
knowledge, as part of a collective system, located in a given region. 
According to the OECD, cited in Rincon (2004) considers the following 
definitions: 
1. Freeman defines NIS as: a network of public and private institutions 
whose activities and interactions initiate, import, modify and diffuse new 
technologies 
2. Nelson defines NIS as: a number of institutions whose interactions 
determine the innovative performance of companies from one country or region. 
Therefore, NIS must be understood as an interaction and interrelation 
between actors and institutions involved in the innovation process - development, 
introduction, diffusion and use of innovations- as part of a collective system 
belonging to a specific territory. Under this contextualization, innovation requires 
a change in the companies, organizations, universities, research centres and 
political and economic institutions that foster an enabling environment for 
generating and sharing new knowledge to create innovations and new 
technologies. 
According to NESsT (2012) actors and institutions that make up the NIS 
are: 
1. Direct actors: the companies, inventors, university research centres and 
other organizations that create and demand technologies. 
2. Service providers: institutions that support the direct stakeholders, such as 
financial resources, access to technology to disseminate knowledge among others. 
3. Promoters and policymakers: institutions that create, modify and interfere 
entire the regulatory framework of an innovation system. 
 
3. INNOVATION AND ECONOMIC GROWTH 
The economic growth, in the long term, is explained by several factors: 
investment, human capital, the provision of public goods (by the government), 
respect the rule of law, productivity, exports, strong and inclusive institutions, 
innovation etc. (Mankiw, Romer & Weil (1990), Barro (1989), Feder (1983), 
Mahoney (2001), North (1989), Acemoglu, Johnson and Robinson (2005)). 
Innovation is one of the factors which contributes to economic growth 
(Wong., Ho & Autio (2005), Freeman (2002)), because there are countries such 
as South Korea and Israel with high innovation indicators at the same time have 
the highest rates of economic growth in the world. Thus, the link between 
innovation and economic growth is strong (Aghion & Griffith (2008)), and has 
been studied for several world's regions. But how this link is explained?, and 
what are the factors that encourage innovation?. 
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From theoretical point of view, we can use the concept of creative 
destruction of Schumpeter to define innovation, so that it occurs when an 
invention is inserted to the market and destroys an industry previously dominant 
(Aghion & Howitt (1990 )). The link between economic growth and innovation is 
led by technological progress which in turn drives productivity. 
It is important to note the difference between invention and innovation, 
because the first is the creation of a new product or idea without involving it 
enters to the market, while the second implies that the invention is introduced to 
the market. In that sense, innovations require certain conditions. 
A very important element to innovation is the existence of entrepreneurs, 
that is, people with the ability to insert inventions to market. On the other hand, 
there must be strong innovation systems and inclusive institutions to provide all 
conditions for creative destruction (Acemoglu & Robinson (2012)). 
Innovation systems are not sufficient to generate innovation, there must 
be interaction between its elements (Lundvall (2009). Thus, the government, 
universities and businesses should have the links and conditions for creative 
destruction. Innovation generates higher incomes to companies, due to the 
monopoly revenues generated by a certain time by patents. When intellectual 
property rights are respected, companies enjoy extraordinary income for the 
duration of the patents.  
Competition is another factor that determines the level of innovation of a 
country. Some authors point out that competitive markets create incentives to 
innovate (Aghion, Bloom, Blundell, Griffith & Howitt (2002)), because 
competition induces firms to innovate in order to remain on the market, however 
it is proposed that the relationship between innovation and competition is shaped 
like an inverted U, that is, when competition increases innovation grows up to a 
certain point, but from that point any competition increase reduces innovation. On 
the other hand, other authors consider that competition reduces the incentives to 
innovate (Grossman & Helpman (1991), Romer (1990)), due to anti-trust laws 
reduce incomes of creative destruction. 
Our study links economic growth and innovation in three Latin 
American countries. The selected countries (Chile, Brazil, Mexico), like the rest 
of Latin America, are characterized by monopolistic or oligopolistic markets, 
therefore it is important to analyse the impact of the lack of competition on 
innovation and economic growth. 
In developed countries the elements of the NIS are well linked, but in 
Latin America that does not happen, because institutions of the region are not 
fully inclusive. 
We define the institutional gear as the ability of governments to 
strengthen the link among members of the NIS, so that the outcome of this 
relationship is new products entering the market. In the case of innovation, the 
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institutional gear refers to closer links, by the capacity of national institutions 
which generate that inventions enter to the market with relative ease. 
It is important to distinguish the relationship between the actors of NIS 
and the institutional gear. The first concept refers to the existence of links among 
the actors, while the second concept refers to such link generate ideas and that 
these ideas reach the market. In developed countries, closer links means more 
innovation, but in developing and emerging countries, not necessarily links 
among actors of NIS generate more innovation, because institutions do not 
necessarily work as in the case of the first world countries. The institutional gear 
works as an enhancer of these links, because it allows generating conditions of 
trust that ultimately produce creative destruction. 
Overall, economic growth is determined by innovation, but in 
developing countries depends strongly on the institutional gear, competition, the 
entrepreneurs and respect for property rights. 
 
4. NATIONAL INNOVATION SYSTEM   
In most Latin American and Caribbean economies NIS have been 
implemented gradually; having the state as a key institution, through programs, 
policies and incentives that they seek to create the environment and conditions to 
innovate and compete in national and international matters. 
An example of this are the paths developed by Chile, Brazil and Mexico 
that have made changes in their regulatory frameworks and offered various 
programs that encourage businesses, universities, research centres (among 
others), to develop innovation processes. 
 
4.1. Chile 
In this case, there have been significant efforts and incremental 
improvements; by strengthening institutions, policy generation, incorporating 
highly educated professionals and the supply of funds and programs that promote 
scientific and technological development. 
After several years of testing and experimentation, in 2005, was created 
"National Innovation System for Competitiveness" (NISC) which has contributed 
favourably to the development of  NIS and has provided guidance for the 
development of policies and strategies (in the long term). However, the supply of 
multiple programs supporting innovation lacked of integration and systemic view 
(Hodara, (2006) & Parraguez, (2009)), given that sometimes competed with each 
other and there was duplicity of work. Added to this, the programs did not prove 
their efficiency and profitability. 
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According to the report of the National Innovation Council for 
Competitiveness in 2006, the NISC deliver a proposed strategy on innovation and 
competitiveness, which has served as a guiding framework in recent governments 
(Sistema Nacional de Innovación (2014)). 
Parraguez (2009) point outs that the main programs that support the 
innovation process are grouped into four ministers who are in institutional 
coordination. The description of each program was analysed by the OECD and 
detected a number of weaknesses in the system: 
1.  Lack of a "culture of innovation" in the business sector 
2.  Low spending on R & D 
3.  Shortage of human resources specialized  
4.  Many research centres with poor quality and irrelevant 
5.  Few financial support mechanisms 
6.  Weak links between industry and universities 
7.  Lack of connection and insufficient cluster firms 
The Chilean government took action on the matter and developed and 
strengthened it NIS, therefore, in 2010 within the "agenda for innovation and 
competitiveness 2010-2020" all programs, proposals and improvements 
considered conducting commissions and interagency working groups, as a 
meeting among public, private actors, academics, civil society, incubators, 
companies, research centres and universities to share knowledge and generate 
agreements that achieve growth based on innovation and the creation of links 
among the main actors in the system. 
However, Gobierno de Chile (2013) points out the weaknesses of 
Chilean companies and some policies should be implemented: improving the 
quality of human capital, primarily in tertiary education and training; create an 
innovative culture that encourages companies and other actors to innovate; 
increase investment in R&D, as compared with OECD countries (2% of GDP), 
because such country spends less than 1% of GDP and finally, to create a society 
that is not afraid to develop and learn new things. 
 
4.2. Brazil 
The Brazilian case has unique characteristics, because in recent years 
has made significant efforts to build an NIS. The Brazilian government has a 
specific Minister in Science, Technology and Innovation who is responsible for 
formulating policies. In Lula´s government, a new legal framework to promote 
innovation activities was implemented, the Lei do Bem (Law of property) and Lei 
da Inovacao, which established mechanisms for their financing (Cassiolato et al., 
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(2013)). Meanwhile, investment in R & D is greater than 1% of GDP, which 
comes mostly from the government and a small proportion of private agents 
(Jimenez et al, (2013)).This demonstrates the government's commitment to 
promote innovative activity, however, the Brazilian NIS has a weak systemic 
approach (NESst, 2012), as only 11% of the population has a higher degree, and 
according to the OECD (2009), cited in NESsT (2012), only 22% of researchers 
are in the business system vs 80% in the United States. This overview shows that 
there is still making efforts in the interplay of actors. 
To address this environment, Brazil has used technology parks as a tool 
for linking universities and industry (Romero, (2013)), in 2010, the Technology 
Park Rio de Janeiro managed to attract 23 research centres to develop research 
projects (Romero, (2013)). 
According to Jimenez et al. (2013), the Brazilian NIS still has room for 
improvement: investment in R & D remains low and universities and research 
centres are the first to receive payments, forgetting the productive sector. Another 
element that describes Brazil's economy is the development of regional 
innovation systems, given that their regions are very different. On one side is the 
Northeast, which has lags in education, health, income and access to basic 
services, and on the other, an industrialized region with opposite characteristics.  
Therefore it has motivated to develop specific federal programs and policies to 
each region, which has prevented the development of the Brazilian system. 
 
4.3. Mexico 
Mexico has decided to investment in research, scientific and 
technological development, through the provision of programs, funds and policies 
that support a NIS. While there have been significant advances in strengthening 
and shaping NIS, exist some failures of entailment and interrelationship among 
agents which has caused not develop successfully. 
In 1970 arise the National Council of Science and Technology 
(CONACYT) which serves as the main institution of the state to design and 
implement policies for science, technology and innovation. Since 2000 the law of 
science and technology was created and other regulatory changes have 
strengthened their capacity of planning, design and implementation of public 
policies through the implementation of six-year programs. These programs 
establish the commitment to develop their respective laws and commissions for 
science and technology (Jimenez et al (2013)). However, not all programs have 
progressed equally in compliance, because federal programs function as proposals 
and recommendations. For its part, colleges provide individuals highly trained to 
generate and share knowledge; its funding comes directly from the government, 




The business sector is the only agent that introduces products, processes 
or services to the market, but in the Mexican´s case presents a particular feature; 
the process of industrialization seems to have found more effective survival 
mechanisms (Casas, et al, (2013)) than the interaction with other agents. Of a 
total of 39,500 companies, only 170 were linked with research institutes and 
universities and collaborated to generate innovations. This has led to limited 
innovative activity, and demonstrates that the business sector acting as a single 
agent in the NIS (Casas, et al, (2013)). 
Jimenez et al, (2013) show the disadvantages of the Mexican´s NIS. 
Such author points out that there are a limited number of companies - only 2,120- 
involved in support programs of CONACYT, which shows the low participation 
and business interest to develop innovation processes, and the weakness in the 
Mexican regional governments or regions derived from the environment created 
by the national policy on industrial development, whose origin is the use of 
existing resources and inexpensive labour.  
The development of collaborative R & D projects are limited because 
universities and research centres are related to companies only for laboratory 
testing, technical assistance and training of qualified human capital (Jimenez et 
al., 2013). 
 
4.4. Summary: Chile, Brazil and Mexico 
In summary, the Chilean NIS has closer links among actors, 
development of agencies, programs, and funds, and more cohesive and 
coordinated policies. Brazil despite making significant efforts for the formation of 
NIS, inequality among regions has led to implement specific policies and funds 
developed a regional innovation system which has caused a weak and 
disarticulated NIS. In Mexico, progress has been made for the establishment of 
the NIS, however the only actor that can introduce innovations to the market 
(companies) is not linked with educational institutions and research centres, and 
only it is related to the government for financing innovative activities. This 
context shows a significant break in the system and a relatively low impact on 
economic growth. 
 
5. INNOVATION AND ECONOMIC GROWTH IN LATIN 
AMERICA 
In this section we analyse the relationship between economic growth and 
innovation for three countries in Latin America: Mexico, Brazil and Chile. Given 
that the difference in the economic growth of these countries should be explained 
(in part) by the level of innovation that exist in Mexico, Brazil and Chile, that is, 




The selected countries have very different economies, because while the 
Mexican economy is focused to growth from outside, Brazil has an economy with 
emphasis on the domestic market, while Chile's economy is characterized by the 
export of commodities but with a government pro -active in the regulation of 
capital (Bizberg, (2015)). Thus, we believe that by using these three countries we 
cover the economies of Latin America. 
Despite the differences among above three countries, there are some 
similarities that are important to highlight when innovation is analysed. The first 
characteristic shared by these countries is that their economies generate 
inequality, in fact Latin America is considered the region with the greatest 
inequality in the world (Schneider, (2009)). The second feature:  these three 
countries have monopolies and oligopolies (Schneider, (2009)). 
The analysis focuses on analysing the economic growth, ie, it seeks 
whether there are significant differences among Mexico, Brazil and Chile. Later, 
we will discuss some variables that foster innovation (institutional gear) and 
others that are seen as products of innovation (patents and Global Innovation 
Index). 
Figure 1 shows the economic growth of the three selected countries in 
different periods. The average annual growth rate of Gross Domestic Product 
(GDP) of Chile is higher than the rate of Mexico and Brazil in any of the periods 
of time, for example, if we take the whole period (1980-2014), Chile has an 
economic growth above 4% while economic growth in Mexico and Brazil is 
around 2%. If we take the eighties, there is a reduction in economic growth in the 
three countries, but still Chile has the highest growth. In the early nineties, Chile 
registered an economic growth above 6%, while Brazil and Mexico had an 
economic growth close to 3%. In the early 2000s, Brazil had a (very close to 
Chile, both 4%) accelerated growth, while Mexico grew at a rate lower than 3%. 
In the period 2010-2014, Chile remains the fastest growing of the three countries, 
with economic growth above 4%. Brazil has a positive growth trend from the 
eighties to the early 2000s, while the Mexican economy is stagnant with 
economic growth close to 2%. Figure 1 shows that regardless of any time period 
used, Chile has higher economic growth than Brazil and Mexico. We start from 
the above observation to continue the analysis, so that we will seek if innovation 





Figure1. Average GDP growth, 1980-2014 
Source: WEO (IMF).  
Table 1 serves to reinforce the conclusions of Figure 1. The following 
table shows GDP per capita in purchasing power parity of the three selected 
countries. GDP per capita in Chile is higher than Mexican and Brazilian, and the 
growth rate of GDP per capita in the period 1980-2014 for Chile (3.04%) is three 
times higher than Brazil (0.87%) and four times that of Mexico (0.69%). If this 
trend continues, Chile will move away increasingly from Mexico and Brazil, 
because it has a higher GDP per capita, and has been growing at a higher rate. 
Table 1 
GDP per capita (PPP) and growth of GDP per capita (PPP) for selected countries  
Country GDP per capita 
(PPP) 2014 
Growth GDP per capita 
(PPP)1980-2014 
Chile 22,971 3.04% 
Mexico 17,881 0.69% 
Brazil 16,096 0.87% 
Source: WEO (IMF). 
To analyse the impact of innovation on economic growth differential 
between Chile and selected countries, we have chosen the Global Innovation 
Index (GII), which measures the overall level of innovation of a country. Table 2 








Global Innovation Index for selected countries, 2014.  
 
GII Innovation input sub- index 
Innovation output sub-
index 
Country Score Rank Score Rank Score Rank 
Chile 40.6 46 48.4 37 32.8 54 
Brazil 36.3 61 41.7 63 30.8 64 
Mexico 36 66 42.2 62 29.9 70 
Source: Cornell University, INSEAD, & WIPO 
Table 2 also shows the input and output sub-indexes of the GII. The first 
sub-index is built on the necessary inputs to innovation is given and shows 
whether conditions in a country to generate creative destruction, and like the GII, 
Chile appears in first position of the selected countries. The second subscript 
shows innovation products, and as in previous cases, Chile appears first. In 
general, we can say that the spread of Chilean economic growth with respect to 
Brazil and Mexico is explained to some extent by the greatest innovation of 
Chile. 
In order to refer institutional gear, we selected the variable University / 
Industry Research Collaboration (from GII), which measures research links 
between universities and industry. In Section 3, we noted that the institutional 
gear generates economic growth, because it drives creative destruction. Figure 2 
shows that Chile has the highest indicator, then follow Mexico and finally Brazil. 
With the information in the following figure, it can be noted that economic 
growth in selected countries is related to research links between universities and 
industry. The institutional gear refers to institutional complementarity generates 
creative destruction, either through stronger links between agents of NIS or 
promoting such links. 
 
Figure 2. University /industry research collaboration 
Source: Cornell University, INSEAD, and WIPO  
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We use the average annual growth rate of patents by different time 
periods for selected countries. Figure 3 shows that Chile has had the highest 
growth rate of patents in the period 1980-2010, alto in other decades had highest 
rates (except for the 2000s). Brazil has had growth rates below to Chilean patents. 
In the case of Mexico, in the eighties and nineties, had negative rates of growth of 
patents, while in the 2000s had a considerable increase in patents. 
 
Figure 3. Patents average growth rate (per year) for selected countries 
Source: World Development Indicators (World Bank) 
 
Entrepreneurs stimulate innovation, because they turn inventions into 
innovations. Entrepreneurship, to encourage innovation, has a positive impact on 
economic growth, so that with the previous variable we explain the economic 
growth differentials between Chile and other countries. 
Figure 4 shows the percentage of people aged 18 to 64 who tried to start 
a business in the last three years. Entrepreneurship in Chile has a positive trend, 
because such variable has been increasing in recent years. The Chilean 
entrepreneurship is larger than Brazil and Mexico in almost all the data series. 
Only in 2005, Chile had a lower level of entrepreneurship than Brazil and 
Mexico. Moreover, entrepreneurship in all three countries decreased in 2005, and 




Figure 3. Percentage of 18-64 population who intend to start a business within 
three years, for selected countries 
Source: Global Entrepreneurial Monitor 
 
6. CONCLUSIONS  
Chile's economic growth has been high in recent decades and is even 
comparable with countries that report higher economic growth in the world. On 
the other hand, Brazil and Mexico have an economic growth below to the Chilean 
case, which led us to analyse the role of innovation in economic growth 
differentials across the three countries. 
Using the variables of innovation for the three selected countries we 
found that the highest economic growth in Chile is explained by innovation and 
better conditions for creative destruction that exist in that country. Other variables 
that distinguishes Chile from Brazil and Mexico, is the% entrepreneurs, because 
there is a higher proportion of entrepreneurs in Chile. 
The patent is one of the variables explaining economic growth. In the 
text we have found that the growth rate of Chilean patent is greater than other 
selected countries. On the other hand, the level of entrepreneurship in Chile is 
higher than in Brazil and Mexico, ie, in Chile there are better conditions for 
people who decide to start a new business. The variable used as a proxy of 
institutional gear, University / Industry research collaboration gave the expected 
results, because Chile has the greater links between universities and industry 
favouring innovation. 
Overall, the comparative analysis among Chile, Mexico and Brazil has 
showed that innovation is positively related to economic growth in the medium 
and long term. In the case of Chile, despite sharing many similarities with other 
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countries, it has achieved high economic growth in the last three decades driven 
by innovation. Chile's spending on research and development (% of GDP) is 
around 1%, lower than the Brazilian, which shows that the links between 
innovation and economic growth are complex. 
The analysis can be extended to all of Latin America, and it is even 
possible to measure econometrically the relationship between economic growth 
and some of the variables of innovation. However, the results obtained allow us 
to move forward in analysing the impact of innovation on economic growth. 
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